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的基础上采用基于 DEA 方法和方向性距离函数的 Malmquist-Luenberger（ML）
生产率指数作为环境约束下经济增长效率的衡量指标，以 CO2 排放量作为各部




















































Since the reform and opening-up, China’s economy has maintained rapid growth. 
At the same time, the scale of import and export trade is expanding at a faster rate. It 
has become a consensus that trade has played a huge role in promoting China's GDP 
growth.However, many academic researches find that China’s economic growth 
depends too much on inputs expansion while the contribution rate of technological 
progress is too small. Scholars including Krugrman called it an extensive growth 
model which can not be sustained. It has become the top priority of China to change 
the economic growth model into an intensive one based on improvement of growth 
efficiency. Since environmental issues have aroused widespread public concern, 
environmental efficiency has become another core contents besides of technological 
progress and technological efficiency. Does China’s growth efficiency with 
environmental constraints improved? What effects do import and export have on it? 
The discussion of these issues has important theoretical and practical significance. 
Based on findings of related literatures, we use Malmquist-Luenberger (ML) 
productivity index as a measure of the efficiency of economic growth with 
environmental constraints. Emissions of CO2 was modeled into this indicator as ―bad‖ 
outputs.We estimates the ML indexes of 28 manufacturing sectors of China from 1994 
to 2010,and decompose them into technological progress indexes and technical 
efficiency indexes. Estimation results show that ML index is much lower than 
traditional TFP index and the main channel of the improvement of growth efficiency 
with environmental constraints is technological progress, while improvement of 
technical efficiency is not obvious. We also find that MLproductivity index is 
generally higher in technology-intensive sectors than in non-technology-intensive 
sectors. 
Then this article constructed a regression model with ML productivity index and 
its decomposed indexes as the dependent variables and inport, export as main 
















finance development level (FIN), FDI, R&D and the degree of marketization 
(MKT).The regression model is based on the panel data of 28 manufacturing sectors 
of China from 1994 to 2010. Results show that: export trade has a significant positive 
impact on the efficiency of China’s economic growth and technological progress, but 
hinders the improvement of tecnological efficiency; import trade has positive impact 
on both the growth efficiency, tecnological progress and the tecnological efficiency. 
But the mechanism they show in technology-intensive sectors is different from that in 
non-technology-intensive sectors. We also find that FIN, MKT and R&D have 
negative effects on the economic growth efficiency which is in contrast to the 
theoretical study. FDI has a not very significant positive effect on the growth 
efficiency. These results show that China’s market system and relevent policy frames 
need to be improved. So, in the final chapter, we put forward some proposals based on 
our previous findings.  
Key words: environmental constraints; efficiency of economic growth; import 
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第 1 章  导论 
1.1 选题背景及研究意义 
改革开放后，中国经济一直保持高速增长。1979-2009 年间，GDP 年均增长
速度达到 9.9%，到 2010 年，中国经济总量已经超过日本，成为全球第二大经济
体。与此同时，中国的贸易规模以一个更快的速度扩张，进出口贸易总额从 1978
















经济的长期增长率（Rivera-Batiz & Romer，1991；Grossman & Helpman，1991；
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